PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 1 0-205680 

(43)Date of publication of application : 04.08.1998 



(51)lntCl. 



F16L 55/02 
F24F 13/02 
610K 11/16 



(21 Application number : 09-008195 
(22)Date of filing: 21.01.1997 



(71) Applicant 

(72) Inventor : 



TAIKISHA LTD 

SASAO HIROYUKI 
TAKEDA HIROYUKI 



(54) NOISE SUPPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make even an air course propagation 
sound in a low frequency area so as to be effectively silenceable as well 
as to let it hard to receive any effect of an acoustic characteristic from 
the standpoint of air-course structure, thereby making a stable silencing 
effect so as to be securable. 

SOLUTION: A resonant port (px) of an upper side resonator X 
resonating in a silencing objective frequency band is opened to an upper 
side position of the sound propagating direction in an air course F t and 
likewise another resonant port (py) of a lower side resonator Y 
resonating in the silencing objective frequency band is opened to a lower 
side position of the sound propagating direction in the air course, and 
then an interval of these resonant ports lying between both the upper 
side and lower side resonators X and Y is made into such an interval as 
adjoin the resonant port (px) of the upper side resonator X to a position 
where an extent of sound pressure in the silencing objective frequency 
band grows larger by interference between a propagating sound from the 
sound source side and a reflecting sound from the lower side resonator 
Y, whereby the upper side resonator X is made into such a resomator 
that is provided with a sound absorbing property by means of an 
impedance resistance component 
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(54) KW©«M ESSE 



(57) 

Y©«B*ppy*MP£-e\ cnc,±f-ffiy«ossxfcT 

¥«#WSYi:®fti»alBIPlLS. #igfflA>&©gff# 

KSliS© £E #if *f 5 <£B tc ±f#J ftWS X © ftPg Q 
pxtfabMRCU ±*«!ttWX*, -f>K-y> 
* ffittfiS » C <fc 5 ft tftt 4 <| * « ft PS ft C L T $> S . 





{2) 



&mW> 10- 2 0 5 6 8 0 



imxm 1 1 bbc jsi?&*fijt #&©±¥BffiB 

* SB 6 <Dfcm% k 89ET¥fl!!IS«8 co^St t k 

«!EJ:*fli«»8*, *>tr-y>*«fi«»fcj;*i!ft 
[t!*9 2] 83E±^«*W8*0. 1-6. OOM 

> tr- ^ > * max z jfx"r*t»sc u t ft iit*9 i is 

tt©B*SB. 
[§f*93] iBE±f4M*fei«8* 0 . 5-2. 0©^ 

> K-y >a JHK«3P**M£ ft§f*9 2 IB 

b©b*bb. 

L= (2n-l) • A/4 

-e#*6iisfflt:uTftsii*ai-8©^rtL**i« 

CEB©M*BB. 

[11*9 1 0 ] niBttSMttfti: LT, 

Rff «tc * cn>jh aas * l r » ft n*9 9 eb 
©b*bb. 

[Ii*9 1 1 1 «E±*«£»8kliIET¥«fti»8 
k©«P*al»IBL*. fuE© (-f) itic*s^Tn= IT 
^*<3nftfi£LT6ftif*99x&i oe«©«W8 
1. 

[§1*9 1 2 ] BfttMttttffft?***-* 3tt± 

o««ac»»n*, «jBaBK:*sH-«ffe**fii-cHi 
et* ftj#«8 k © n& fc * ft ±fcni8*r * as»#« * 

go 

[iS*9 1 3 ] ttE±*«£BBkfflET*fl!l#»8 

k©H«kftsjws»©»R** *ft&©±*«£« 

□aVT^M^fllOC^^ttEaBOJBSiat^RU 

TttBi-«tt»t»»T**ii*« i-i2 ©urn* 

lfl£EB©fl*BB. 

[IS*9 1 4 ] «Ea»*^fiE-rsB*k coifttD 
a B*k©HCffl*H8©Bttg*J&«*- ft k 

k^)tc> c©attta*twaass«caa$*s?L*H9ES 
»c»*bT. iBESi«S4»«sku ^ maa 
*ft»nk"rsft«s*«au 

C©««S*»E**©***|qHC3E»LT, «B±¥ 
«£»8k»ET*M£BBk©B»©ftBB»4«fi£ 
LT$>ftll*9 1^ 1 3©^*fifrl JBCEB©ifiS» 

So 



[11*9 4] ttET?B*UH< *HB±*B*«B 

*5H*ffl 1 - 3 0^-fft* 1 S«cEB©}BSSII1q 
[11*9 5] B3ET*fflfl*«B*:, 89E±¥filft»B 

i o tffiw >e-y >aaasBt*r**Bc lt$> 

ft If *9 1 - 3 ©^1"*ifr 1 9 CEB©B?BB. 

[11*9 6] «FET*«*WB*. -f>br-*r>*S 
fitB#«K0©Jti»Bt:bT»SB*Bl-3©^rn 
URKlBBOflBBB. 
10 [11*9 7] B9E±*«»W8aVH9ET*fll*P*B 
*^©«»SCIR##«:JS*UT*S«*JH 1 ~ 5 ©O 
ftifrlBCEBaBBSB. 

[11*9 8 ] iuE±¥ilJ^0l8©^oigt-:iS-i : M43ft 
SU WET¥«*»8©»i»a*, «####£«© 
£ttS£LTft*R*fl5Xtt6Ea©fl*KB. 

[11*9 9 1 »E±*BJfcB8k«ET¥B#»Bfc 

«»©*©«« A «c#u 

(nai«tt) (-r ) a 

[««©P««eKW] 
[0 0 0 1] 

[*W©B-rstt?R#»] #«rci* s SBSflltcfccvr 

h**etir5 7r>B#*iB#i-s«ck. ms§© 
ejM*B»T*««»BCB-r*. 

[0 0 0 2] 

[f£*©tt»] ^> BBEBtfOBBBBtHU JIB 
*«JKLTBBrsB»Bk. B8^©J*i»8©tt«K> 

30 aB©stt*^«t&sift©^»^s»**jfflUTffls-r . 

[0 0 03] gSfc, «J7**>;^©&©kLTte. ft 
9 6 0 4 0*&Bt*6nsJi5t:, BBC 
B*»Bilt«©«»S 1 / 2 ©H£ T-BBS**[q|Cav 
S*fiKB*JBfiE-rakk*ti, C©«fiffiB©0Si8SI5 

«cffle»BHis*xtt*©fis«T-ftfi-rs««s*» 

tt**©*BS3tlT^S. 
[0 0 04] 

[*W* s «au«fcok-rsHH] l/A>U K^S(i> § 
40 x^;i/^©iSJRC^ft^T*$)ftCk* i 4>> mBil£> 
BH©flM*. BH©«SS»«tt^if©B»«iB±©# 
Bft«©KB*»* !)gJ*5Ck<c<gcSUfc}fi#»« 

^?^e>nft'fe©©s iawjea©#ico^Ttt, a&$ii< 

[0 0 0 5] «#B-ett, ?aE^?B#»»*»ct-5 
k<Tft*§£\ HB^tBB-rsMW©**^*^ 

u^wnttfttr, BB©aB««t* s **<«c 
[0 0 0 6] v?9*>xmz* B««tt©#£ 



(3) 
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*) (iti^A.^v^fe^ ffi?tt*tt±£©fta£aBfll 

»» * » ^ t uaittftic 43 1 * r jass±& © s»«tt * 
fflarscfctf&scftsff* £*uia»±tt©t« 
«Ftt*K«t:ffla-rscttt»u<, c©jft-e*fflt43 

[0 0 0 7] tt±0*«C»t, *#SE©ifc*S9tJS io 

©if*£'J>ft<, Lfr*. aSS«ig±©#S1$l£©fi£!l 

- 

[0 0 0 8] 

«ffl*tt8©««D*l»n£-l*. aBC43(***C 20 
»»»OSItfffflt*-3T, C4i*>±*fll£P*8©Jfc« 

[0 0 0 9] *fc, Ctif,±Wi^i:T«M 

*r*ttll^±*«»W©»»a*sBtrlHPit:l-5c 30 
£T\ ±E©JDStti»QPa-eo«©fT§*i:ffl*-3Tx 

[ 0 0 1 0 ] z ur, ±#fll*i»8*, -f > tr-y 

14) *(i*££ilif£<r*c£:C£!K ±E©*og#x 
*;u*©«*tt«fc43^T, ±*«Jt«8fc:M#a*fl 
iS»ff*©t*»*«t««S*, C4U:£>k 

ftH«s$«©w*»*a< 

[0011]^!), atssfliftasaotx*;^ 40 

S#^3ShLT(i#x*;u^coiRJRtCctS« 
#Tft!)ft#*K *iB««ao#o^^c»-rfi^««{CD 

[0 0 12] #x*;u¥©iRJRfc:i«jB#Tft* 

a&n£, aH©jB«. Mssimtttt^sB 

[0 0 13] U*4k S£ffiOiftSSaSBoJ:'5C**a) so 



i»#tt*^S^iR#ffi«*lSfiLTa»+t:ffilB-rai: 
t^ofc#g#ft<, «»8*E«rS£tt©«fiT-*6 

tt*«sa-es£. 

[ 0 0 1 4 ] ft 43, H 1 tt±¥«fti»8X;RtfT*«tlft 

W8Y©E»SB«c43^as©fim«*«awc^"r'fe 

©T-fctK H*. SttMMfr Sr, S 
a, Srii&itolSgX, YT-©£t*^, »«S 

[0015] C 2 ] 2 BB0«WT?«U ±*ftlft 

<18£0. 1-6. OO-f >t-y>^SSfflR[Zl/Z 
0] *S*"fft«8fc:?-<5o 

[0016]^!), H2tt. ±ffibfc»*[Bl!B«® 
«W©jOB«4:l/t, ±*ffl£o*8£T*««i»8*:© 

Jf£ (L = A t/4) Vr-tiTjittt. Z(DT-2fr 

±¥«w»8©^>br-y>*«sM 

R[Z1/Z0] #0. 1-6. o©«H-e*ftii. 

[0 0 17] ft 43. H2t43^T. ^7g liiT#{PJ 
£018©^ >^-^>*&ftfIR[Z2/Z0] #0. 00 1 
©*&, ^7 7 g 2 liT¥l»»SO-f > e-^>^« 
ttflR [Z2/Z0] #1. 0O»^ ^77g3tt±f«« 
0S8©-f >e-^>^ft$L«R[Zl/ZO] i:T*flJ«%8 
©-f >fcf-^>*fcifi«R[Z2/Z0] ^bt^T-fe 

[0 0 1 8] Zl, Z2tt±*««o*8ao c T*fly^Wgg* 

*©#<*;>r zottjwsowtt-f >e-y> 

aSiC^ffi LfcttJ8T-©±*iffl«i«8Sn c T 

*aitws*^o-r>tf— y>^zi/zo. z2/zoti, 
^*>*jSt>j ^©fnhbr*^:T'7f>^n^o 

Z1/Z0= R [Z1/Z0] + J[Zl/Z0], Z2/ZO=R[Z2/ZO] 
+ J [Z2/Z0] 

[0019] C 3 } R*fl 3 IB«©*W-ett, JifMHrt 
W8*0. 5-2. 0©-f >t:-^>^afi;fflR[zi/z 
0] ^^tSW8i:tS. 

[0 0 2 0] mm<D®2(DT-*frt>®2>&0 

tc, ±*a«»8©^>^-* r >^attfflR[zi/zo] *s 

0. 5-2. 0©KBT-fcft«, iBt»ftSlC#US* 
fIft^US*MCgfi^lRiK¥A 2 *'fiZ>Zt&T-n, © 

fftcisiBtft-aaiawatc^-r-Bcii^-e&s. 
[0021] c 4 d m#m 4 ia«©*WTii. 

«**r*»8lc "Tackle J:*. ffliS©*0<, 
ftH«»?S«OS*±*«ft»8i:T#fflfttt8i:©ft 
WPHT-ff S*$-&Sttffl«C43^T, T*«S*»8S:± 



(4) 
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[0 0 2 2] og-a, CICDCillCettK 2tg±tthUT 
[0 0 2 3] T¥«ftfllgS*. ±¥ffl«WSi:S 

$]&018£i:6CO. 7&l>b*<Dffl»©>f >£-^> 
^ffinifflR[Zl/ZOJ , R[Z2/Z0] tSfftiWStrSC 

[0 0 2 4] C 5 D tmm 5 ffi«© 89J-ett. T«S J* 

*^rfti»8fc-rsci:C«fc D> TWWWTC©** 

«l*i«8i:©Jt»PlBTO#ofT**t:*ir>T. 
[0 0 2 5] ^£0> co**»Jll©a±t:J:9, ±* 

[0 0 2 6] fc*>\ T ±¥ffiU»«8cfc & 

>e-y>^aia(i*^-r*i»st:-rs»^ 
i. o«nr^L*©«»o-f >e-y>^aaiiR[zi/2 

0] CfcjMff*U>. 
[0 0 2 7] C 6 ] H*« 6 !3KO«WCtt, T^fflft 

L= (2 n- 1) • A/4 

[0 0 3 3] 03 lis ±*«£«8fcT¥«0« 

»S84:©»«nlBIHL**fb$*fc»dfc:, 

i:T*«*»Si:©»»nilBBiL^ «jS*t£W<D«ft 
Atc*fU±s2 US) T4*f>*xSfflra©*:#, *M 

^±^ftoB8©«oia(JiST-0^i 1 ^#©^Etg^ 

SB^fcfcLT^ffl^tfftSaiRiWA 1 #ff* 

[0 0 3 4] LfctfoT, ±*«Sfti»8fcT*««W8 

ffljfiao«©a«Aic»u, ±gfi (-fit) T-#*&tia 



[0028] c 7 ) a*xg 7 K«<D«mrett. ±*n» 
❖ > tf-y > *atfua#c cfc s *«* $ * 

So 

10 [0 0 2 9] o^D, MjfiOMS*t»nlB-eo»OfT* 
*WH*T, ±^Jft0H§SZJ f T^J^8O*^^:^ 
^tt&m &%Lft®<D% C» U « tftffl 2 * £ iC ft fc 0 , 

*©3e*«©H*^»*»otf MStt if t «t 9 , ±* 
«ttW8SVT*«ftW8*^o>f >t-^>^a6L(i 

[0030] c 8 ) m#m s k«©*et-«u ±*8« 
•8fc:-f >K-y>^aaa»t<fc5«*tt*«;t$ 

it. CftCttU T¥fllAift80&M*ft*tt##% 

ai8£ 5 t-f >e-* r >xa«tli©fi^*OK:r*. 
[0 0 3 1]^$D, C ttsELfclMWB 

*»ift«k»±*8ft»8o-r >^-y>^aift«*8 

30 

[0 0 3 2] C9) MP* 9 E8<D**Ttt. ±^«# 
i»8i:T*««B»Si:©«WnPaWL«:, }BS»ftHiS 
*s(t & A CM 

(n^g^a) -f« 

[0 0 3 5] H3£J31VC, 7 g aii±^ilJ 

*«so-f >fc?-^>^aja«R[zi/zo] *s i . oo 

T% T*«^»80-f >lf-^>^aiSfflR[Z2/Z0] # 
0. 0 ^7 7gbli±fi*»S^ 

40 > tr-^>*atn;fiR [zi/zoiairF*«*»8©-f > 
t:-y>^aa;iiR[Z2/zo] mti. ooo»6i 

[0 0 3 6] C10] ffi*« 1 0 EB©«WT-li. ±E 
^+©^(j-^i!SiR^A 2 Od^RfiitU ctitc^t), 

[0037] ci n immi iszm><D&BRx-&. ±* 

so «ft«8i:T*««i»aSi:<D»i»aiaiHIL*, l3K©-f 



7 
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[0 0 3 8] CI 2) 2E«0*WTMU iMF 

£n&3W±®#«S©B*K:, ME±*«ftWS 
i: 8WBT*« lft°I8 0 Mi ft S ft WS»**a«# 

&<DZU g S o T J: a fti i « M 6 ft io 

[0 0 3 9] C0«fie«C*^5aS0ftB»S»© 

[0 0 4 0] C 1 3D fl!*fl 1 3 BZMVftBZx-lt. ME 

[004 1] a«co»i»S»t*ltS±*«ftni 

ffill^-a-SCfcCcfc!), aB0*rffi£fttcfctf3j6#» 
*<B«D£f»JtU BBKffi«#**fcBBC-30T* 

[0 0 4 2] CI 4] Rftll 4E«<D#gBJ§T-fcJU MB 

££ftW£i:U 7>^> ^cjLSftWnk-rsftfllSt 
JBfiStS. Its £0#»8*B*0fi¥£fc£MK 

[0 0 4 3] dO«fi£t«fcti«, aB*JBJ5E-r 

£> Si* tcW u ft «s * ^HUttB-e-fUBjaf 5 ft dih^ 40 

*^bTaB«c»«rt-*»jiftkrfc:tt^ gso±^ 

[0 0 4 4] 
[«^©^JfiCD^«S] 

1 »»» 04-06 «u &mmi<Dimy* v 

ffitt«fc LTrtSB*aBFi:-rsB*l*. so 



c©^ttSHI**PJft«Jfi4tJ:?)tt«oT, 
#M5 a, 5 bS^figUTfeSo 
[0 0 4 5] ^UT> &SttM5a, 5b£lii§FlCS 
ii£tf*?L6a, 6 bo***, BBffl^fflCVRIMt: 

g5a, 5 bt*^T*?L6 a, 6bfc»fcffiHTSW 
#©***«i»3sx, sy (<T*fc*K ilBH^fq]tc 
3E*8*r-30#t»a) fcU fro. «L6a, 6 b£> 
***ft«apx, pytf£«iiT\ aBFtCfcttS 
&g»»[q]CD±*«fi[ttT-aBF tCftWD p x ZMOZ 
tf£±^£jJftof8X^ a»FC*lj"S#fi»*|q|OT 
^flKM-eaB F p y £BB □ $ * S TfMRAft* 

8Yfc©ft»8»0 8»4aB«*|q|t:3E»ufc«5JBi: 

[0 0 4 6] cneftWS»ICt5^*±*«lftifll8Xi: 
T¥tJft^8YhOftPln^PiL{i, 3Sfi9fr£<Z)£» 

BfcT^*»BYfr&CD^Bfc0TiFC»»»B« 
a»«a©SE#«*tS(fiBC±#«ftRi8X©«ol 

□ pxfffflftPJIHtCLTfc»K RfrflfclMU ftPlPP^PH 
L Lfc#6±E©«E***B*CU»S 

t(DW©««Atfc:#U L = At/4fc3&5PJPB«Cl> 

[0 0 4 7] £*u §ftoi8X, YcDftPlMsx, sy 
fcUTffffl1-SHJEattS5 a, 5 b 

XfirjcT*ffiO««8YO*^/)«Bf«©-f > 

[0 0 4 8] ±E«|JS0jB#8tC*5O 
T> l/l*^*-r6 3Hz»*iB#»imi«»»« 
kU &®®^&*&®a®mL= 1 3 6 0mm 
ffl«»f t = 6 3Hz) > S»ttS5a, 5 b©fi£M 
1, M2 = 8 5 0mnu Sft 1 cOilgD 1 = 3 0 0 m 
nk m&2(Dm&D 2 = 6 0 0mm. §ftnfiPpx, p 
yfcfigdl, d2 = 4 0mmfcbfci:§<J!)iS#«tt£ 

[0 0 4 9] H7t:ij^T, RfZl/ZO] , J[Zl/20] it 

±^jftDi8xo^>e-^>^ffimfi^ i ;^^^>^ 

R[Z2/Z0] , J[Z2/Z0] ttT#«ft»SY©-f > 

[0 0 5 0] H8lCfc1rVC, A 2 tt«B±*i:LT(Oi» 
R 2 li«B±*i:LTOS»*. T 2 «SB±» 

[0 0 5 1] jgfc, Bl 9 ttiH«»ffiacDa«^^ hflDft 
^^0. i-5mST-0. lm^y«Ml/fck8© 
»AIB£feOK»»* 



(6) 
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7) ^Mean(^»§i. SDtt«* 

■S, Maxfc*fi*«S», Minttfi'h«S»£S* 
1"o ftft* JIAI*=10Log (Wo/Wi) T-ft 

©«*n7--ca*. 

[0 0 5 2] C3B2XtBftB] HI 0(2, ±i£tf>Sfl 1 H 

ftffl T 5 m$i£ 5 a y 7 * * -;u3fc* C «fc D -f > tf 

te, *©^£sykLTfEffl««ttS5b*ift*» 

[ 0 0 5 3 ] H 1 1 ~H 1 3 (i, £©«/S©iB#8Cft 
HT, l/l^^^-^6 3Hz«*jfi«»ftja«»S 
ttkU &ff®-ra*&«nHMIL= 1 3 6 Omm (* 
«tft = 63Hz) , §Mg5a, 5 btf)il£ 
Ml, M 2 = 8 5 0 mm, Wft 1 (Dm'&V 1 = 3 0 0 m 
m, ^ft 2 ©HgD 2 = 6 0 0 mm, ifl^lPpx 
©Igdl = 2 8mm, T^fJ^lQ p y ©agd 2 = 
6 0mmfcLfcl:»©}fi#«tt*^-r. ftft. 2t^ff2Si 
Mtffii£©0 7 - 0 9 tmttrt&Zo 

[0054] m3ntmwn mi 4<t, ±4nbs»» 

X»tfT*«fti»SYkLT* #»®BJdc«87a, 7 
b*SB8a, 8b£;frLT]aBF£8«**»5t©ft 

P18Y k px, py©BHL& B9i$©Sia 

0«2*|»&SkHHL MSWftffl«*»afcfttt** 
'MSSftf t©W©«SA ;ttWU L=At/4kft 

[0 0 5 5] £*u S«W«X, Y©&nlgsx, sy 
U^«#GkLT^**-;t/*3fcJflU -CO^tC 

*«»»SXaiTF*««»SY©*^^Hf*©-f >tf 

-^>^aa«4*bx, ^>tr-^>xajfa£#<cj; 

[0 0 5 6] HI 5 -SI 7tt, £©«/S©iBtB£ft 
t*T% 1/1**9-76 3Hzff£ffi«ftftffl«jRff 
«kU SSB©Tf»*««aPJIHL = 1 3 6 Omm (* 
'OJH&ftf t = 6 3Hz) , &*Dlgsx, syeDgg 
VI, V2=l (ffi£8a, 8b) 

©*SH1, H 2 = 6 5mm, (gB8a, 8 

b) oggd 1, d 2 = 5 0mmfcbfck*©«WWtt 

SSI" a 

[0 0 5 7] C»4WBB!B) HI 8«, ±jfi©JB3« 
JBB»T*LfcSffaka^iSttHl;*©lC*j^T. 

±*«iftD*sx«±. sjifikHa. f©»isx^ 

©t»U T*ffll*«8Ytt, fO#i»lsy*iRt» 



10 

[0 0 5 8] HI 9-H2 Itt, C©«Udt©tttfSt:j3 
^T, 1/1j***-76 3Hzff*ffitfttftH»ftff 
^hU §S5©^?£4ftoiaP^PiL= 1 3 6 Omm (* 
'Cfl*»ft = 63Hz),*WSsx, syCDgg 
VI, V 2 = 1 0 V -y h;k ±^«««sx©^a (1 
S§8a) ©I^Hl = 6 5mm. T¥«J«n*SY©ifS 

(SS8b) ©S^H2 = 40mm, (SB 8 

a, 8b) ©ISdl, d2 = 5 OmmkLfektcD^ 

io [0 0 5 9] ft ft, »jfi©*l-»4WHB«-CSLfc 
M#Bfc:»r*it*flfcLT* H2 3-02 5WU ±jft 
cog 4 X&»3TeT¥«#«8Y k LTffllr*ftMB 
(*»*©««=! OUvb;^ MSB©fi£ = 4 0m 
m, Mgfl©ilg = 5 Omm, 7=7* £-;b3£«J8tL) 
£, i2 2tfst$D<, «B*Dp©PJPBL= 1 3 6 Om 
mT-«£*;fria£EKOfc*©£fttvc, 1/1*** 
-763Hz «»ff»atHttK9ak Lfc k £©i£^ 
«H£**-T. ft ft, H2 3£fttvt, R[ZBl/Z0], J[Z 

20 SMky r**>*fi8fl\ R[ZB2/Z0], J[ZB2/Z0]teT 

*«tffia"rsttB*SB©>f > tr-yv^aistik U7 

**>*fi£#T-fc£«> 

[0 0 6 0] *fc, H27-H29&, ±ifi©»4SQfi 
J&SBTT*«ft«SYkOTffi^fc«D»SB (*«g© 
g«= 10'J7 f^I? = 4 0mm, M8B©iI 
I=5 0mm > *7*^-;b?t£&U) 4. H2 6tC^ 

taewEBbfctocftir^, i/i***-:r6 3H 

z ^4 k L Ac k S ©MS«tt 4 * 
30 "To ftft, H2 7lCftl>T> R[ZB/Z0] , J [ZB/ZO] li 

i&fts R [ZB /ZO], J[ZBVZO]ttflMr©»iai»B©-f > 

e-y>*attttk y r** >*j&#t*6£o 

■ [0 0 6 1] 13 iH!83 3WU Cti£©g 

3«WB»C±«lftW»X»irF*fl«i»Yk LTffi 

i\ St. »a©*4«BB«Tf±*««flisxkur 
ffl^fc««SA (^ois^sa= i o y * h;k msjo 

^^=6 5mm, ^§C©iIg= 5 0 mm, ^*£-;t/ 

x«w^) 4. H3 otc7j><r*a<> tejs*isir-wffiB 

40 t»q»np*sffiB-rsttffi«C*WEBLfc*©tCftl^ 
T, l/l^^^-r6 3Hzff*ffl« : »ftSSea^a 
kLfck*©JB««tt^r. ft^> H3 ltCft^T, 
R[ZA/Z0] , J[ZA/Z0] {i-^O^SilA©>r >V~7 
yxmmtV7Z9>Zl8ft. R[ZAVZ0], J[ZA'/Z 
0]ti<fe^©ftoSSA©-f >tf-4r>aafii«fcyT»* 

[0 0 6 2] rat 9, Cti6Jt««fBSBk©tt:«*6 
|Jj5<t9^. ffl«6©»l-S4jaiaBS8©}HSBic«fcti 

so »AS*©'<7y*tf/hS^ck*>&, ra^^, ass 
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So 

[0 0 6 3] (S'JGDiy&fcSO «t*ftW©S'J©*JBB 
X i: T¥fi8£W8 Y h<OB& t * m%PI(D 

*n6©±«i*«apxftifTWi*»np 

yO*^*sHBF©ffl*ia«C»»LTfii«-rSttfflk:» 
ttS«ft«Lfc^ 03 4tC^t$O<, rSS*fftffl«R 
»aT?ft»1-S3IU±a)««ISKl, K2, K3©»1 io 
n P ^ BBF£*W6#e»*flT?BB*BTTB» 
F Ctie>3Ja±©«i«SKl, K2, K3 

«IB±¥fl*»8XfcttJBT^ft«8Y4: 

cd n« & s «*8 ** * «s*t#ffi ^-e-Scfc-snuTti 
[0 0 6 4] a*, c©»^ a»ottwgw©#4» 

£«BY##ars.k5«Bflk -^0£n*8*f 

[0 0 6 5] £tz, SttaSKl, K2, K3cD±tolQ 
BML1. L2tt, MS#ftffl«R?S«lC*5ttS 

&£BttR («*h+«&b«r) ©ttDauuwtu 

LI, L2= (2n-l) • A/4 (n»Sffitt) tr 

[0 0 6 6] mfton 1 - JB 4 «BB»Ttt. Jt 
•SXfcT¥B*»8Yfc©fti»PBKIL*, iBSSft 
»«RS«£43tt*^M««Rf tOS©«SA tt>t 30 
Lx L = At/4T4*6n*«KlUfc#, d*U:R& 

1\ ±*«««»xi:T«i»««Yk«>jt«innBiiL 

tt, #B«5Ep6©e»Si:T*««»SY^6C[)S»S 

±3MII««8X0««P p x^BtriaiBT-ftii« J: < , 
*F*b<tt. H*ttftBttR**C*t*«tt»KRf 

L= (2n-l) • A/4 (nttSSSR) 

[0 0 6 7] ±^£n*8X*T¥ffl»W8Y0«olg 
sx, syfcURS«G*3E«UT, *ft*>ftol8X, Y 
CD* >tr-y>*»iaffiR[Zl/ZO] , R[Z2/Z0] 

«8©»tt^«a±<o»x«cj:o, *tie>j*o*sx, y 

C7)*>^-y>^fiiA(lR[Zl/Z0] , R[Z2/Z0] £§|jg 
*-a*5Cl,T*>J;^. so 



12 

[0 0 6 8] ±^ffi0«»SXfilTF^«!lft««SY*^O 

[0 0 6 9] EBFtCfettSiiJa^fqliltaSffli^e^ 
e**lSli:ttHl:iql*-e*oT*»J:<, &Ip)£T- 

[0070] jassFte. $s8»«k:*5^saay^ he 
[mi] ttwsBB»at:43its#oemii*^i'a 

[02] -f >K-y>^ttfit«4:RJR*iiOM«*«'r 
[03] ft»PBI(l!i:BJR#i:OB«»*«r^7 
[0 5] Bl*^B®ft*Bt*riKKBBI 

[06] »isaBBfflos#s**r*Rffi0 

[0 7] B 1 JllBBS®B*8®ft*ffl£ 

[0 8] Bl%tli^ffiOffi#S(Dflt1$t± (IKS*) * 

[0 9] »l*JBBSS©S«SOffilf«f« (»A»*CD 
SR#*) ^^7 7 
[010] S2^&B0iH#8***««ffi0 
[011] R2ftffiJgS®««8®BfffiH£ (-f >tf- 

^>^«fiLffl) ^W7 

[012] »2|BilB^jB©?BSS©ifiSSi4 

[013] B2«^S<Z>iH38<Z)ffi3tttt (»AB5fe 

[014] B3JUWB®fl*St9t1V*fflftB 

[0 1 5 ] b 3 mras®fl*B®B*tttt > e ~ 

[016] B3*iraSa>&ff80>B*tttt («#*) 
?:^t^7 7 

[017] B3KEBJgBcDfll«8c[)A#l$tt 
©KR»«) ^f^7 7 
[018] B4IBBBScDB*B«^'rR««BB 

[019] mtrnKJimomtutomtMb w>e- 
y>^a»t<i) ^W7 

[02 0] B4MBBBOB*BOB««tt («#*) 

^T^f" ^77 

[02 1] B4«tG^S(0iH?S(0jH9^tt (»AB* 

OfiER^W) «^t^77 
[02 2] Sllt««0fflt8***1M&«i60 
[02 3] B 1 ttttH©iflSS0iH«*tl (*>tf-y 

>*SKB) *^^7 

[02 4] B 1 ttR«©«*B<D«#«tt <»«•) * 

^t^77 

[02 5] B 1 ttftft lOffffBOBffKtt (J?A»*£> 
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[02 6] )B2itAM©iB#S$*riRIH81H 
[02 7] SB2tfc«0iJfiDiftfflSfiDjfi#imt V 

[02 8] SfS2tfctt0i]©riit8©iSS£H4 (M*) * 

[02 9] )S2ittc0i|©ttS8©ffi3tttt (J?A}i£© 

[03 0] II3tt*M®ftWBt91'mHtiHI 

[B 3 1 ] * 3 ifc«fl©iH*S©S#19tt (f > tf-y ,o 

[03 2] S3ttS<fJ©^#S©?St^t4 (Qftt*) 4 
intVy 7 

[03 3] *3tiftfl«>ffi*Seffi*tttt (»A«*«D 

[034] wmmm(Dm%%z*tm®mm 

F JSS& 
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